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£E£E£#U gCu (h f a c) TMVSffflWfe— g 

E-co^c u h*3j:tfl*c ul^lttt^ 

[o o 4 3 J 

[»Wo^»(OjgtB] But HflKHSg (i c) (o»« 
S*ifc*Bifc, (cvd) (aot, ft (cv 

[0 04 4] ^f^710t\ I CCOgftSixfc 

ffiSf-« 0 ^7^71 2T\ 3«§ftfc«S:£tt8l5S 
3F#1~5#*tt (volatile) C u (h f a c) TMVSffl 
B«*ttfc#«feS*t»5*ffi4r, «ELT0. 3-3% 

^y^l 6T\ ^7^1 2*5J:^1 4fcPpJ^U-C, til 
[0 0 4 5] ^7^1 8tt^j*te-Cfc53jR#Ufc«S: 

- h J: uqtK* L K * o fc e 

[0 0 4 6] «MSB#©*f^ttJfSr55r#-f 
Cu (hfa.c) TMVS^aaw*S:^S-a:5^ttt 

flfj -Cili-<fc3 0CDffeS:^t3^Ts 7k4>f4Cu (h f a 

ffift * d7k# *: »f 5 r 1 1 i o x , hftm<D 

[0 0 4 7] *«SKc0*j£tt, is]SfriKft:(cMLT s 
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[0 0 4 8] El 2 (a) IS, I C$LtS±\cM#Vittil<t) 

mum t *m%i£ t <om o mm * mmmfcmz 

✓<JEJ4 % #1015 0 0 5 y To r r (mT) KKSfctiTV 

5 = 

[0 0 4 9] |S»Lfcffl««P##)2. 1-1. 1 U Q 
•cmO^T-^i-SWI-^LX, *iim<0#J±(4, 0~ 
1 2%<D?&X'mti-^, i^MCOftS-ftftiO- 5%© 

t(-©S$tlfcV\ f^y/^500mTt$i5:i: 
#>*b, 0. 5%»*sK5l#fiEf4, ^(-f4.2. 5mT 

(0.005X500=2.5) <tft5 c 

[0 0 5 0] Cu (h f a c) TMVSS5^(C7K^-?r 

mm Lxmbfrtmommnwm^^^x, upturn 

fn.m^lEm^lX^^^^\ h L < (4{g;^ w</K£>tK 

[0 0 5 1] H2 (b) 14, ^(D^^^iTK^W^HE 
irroF B 1<7>^4r/T.-1- = «#f4, lttfotz<9<D 
t T-^L.T^5 = 8t*if4, ^-r^fflcS-fa 

7t<^«.EcOJt*5r/<--ir Vf- S^Ttf LT^5„ £ r X 
kf^y^CEtt, '&IC5 0 OmTlCft-ztK-tV^ 

[0 0 5 2] rW;/77lC*3^T, *^^/E^o%CO 
it. W&ftC u (h f a c) TMVSI4, if*) 2 0 0t/ 

min t v o tm^m^M^m^Tfk l-c^£, : tK^^^s: 

ISMSI4, *mM,©^ff^o. 3 t 3%i:cor»1lcfo 
3 t ^^*!4iK) 1 2 00-1 5 0 0t/min£f^fb 

WAf£ic&^xmbftzMMmz¥&iftX'}tt£^7!>K -e 

[0053] fcftco&frfcttLnmimVo*. %i\LC u (h 

fac) tmvs t^Mtom^ma^Ltzm^- 

09x.tf, TMVS^^tjJcsyjp-fSdt^J:'), Cu 
(h f a e) T'MV S t*^i©S-S-feC0^ttf4i^4 

5= -troJg^-, Cu (h f a c) tuv SwMmt. m 
SiftroS jgtt *s 4 iwfi«aMr» & »i «> 5 » HiitT- 

^5%*S©TMVS'J$ b^tr, Cu (hfac) 
TMVSllIM^lTfeS, &5I/M4, Hh f a c4r 
ml lb OIK** £ A ft 5 fc ft IE gsJ!)P L T J o 4 v \ 
•t<n»S\ Cu (hfac) TMVSittJl<#:t4, ffifiit 
-CI50. 4%*SS©Hh f a c iblc-airC u (h f 
ac) TMVSiI#il^-Cfc5. ±J4 LfcW»fttr 



=fr-f5Hh f a cjo4l>*TMVSf4, Ip]±L^*^*3 

4 v rs] ± u as s & *rt s sft m# is £ -r 

Sfcftld, Cu (hfac) TMVSm^{wiPx.55iX 

[0 0 5 4] ffltt-«6«JtH:e»BtlR#$ix5*S, C 
u (hf ac) TMV'SSJiE-^ig-^fe^^&StLS^^ 

5 C 7T7/1 6t?«IWIKi»Sixfcil«r*»t*«*iB!8« 

#«ttT*&?>i#, *tU4Cu, Ti, W, AK TiN, TiON N 
TiSiN TaN, TiW, TiWN, Mo, W\ TaSiN ioXXf WSiN ^ 

*«r5»t*5*ii##J»«ttT*>5 4:*, -e^x(4BN, Si 
3N4, SiBN, TEOS ^{bfe, SiN, 7^^*, S5 

[0 0 5 5] 0314, I croBttSftfcftBlcflftlMlF 
[0 0 5 6] 7nt^«, C u (hfac) TMVSi 

fS^3 o t Lxo<w»'*«t»-r*ft*6. f^Sfr 

m®-3 0(4, ^§§3 1 jr|f*S4x, ^1 Wfiffi{cKk«f$ 
ftSo -^U^A (He) fcif«^}£t!l:;«f*«:, 7-<>3 
2 -effitfelWWf*: 3 0 tCi»Ai-5o 3 0f4, 7 

3 4 ^riioT^H3 1 A»P>^W*iX, /K^r3 6$r 
Ifi V3 8^i«K4xiitf e 7'f>3 2i:i5^ 

?Stt^O^A<t^>-7"3 6 t WiltDjS^Sfr^ 3 0CD 
-Ka£*4:V^>- hA- (seem) 0*ffiT**1-ri: 

[0057] ffi.tkmm# 3 o »*wai»sc-(k« 4 o 

»*tt©We«:»4, *«BB«*Cu (hfac) TMV 

sxh'o, zffm&x-mi zfi-tZc micoK.fi 

(4T o r r (T) fcL<lii!)To t r (m T) omt 

■e*+^-ti4fce*s. ^A^t*w^st477'^f4, ftt 

{bL-Actfj,IE#:(C^A^ti5o ^ffitt^^(47-f>'4 2^ 

-TV 4 3lct3V-C^2 0ff/J$r*-f5c 
[0 0 5 8] ffi^W7Kf>(4, 71* >4 4!' 4 9 ~C7»* 

»gfEffl(4 s c c m-est: t &X% 2> z ^OT*^f4, 
^fb^ 5 o dsfcHiA^-, -tc-e*asst*9, 7-r>4 
3fc*JV^-CH2©E*U:j:o'C«**i6, *Stt*f*4 

[0 0 5 9] Hfii£Lfe4vi-, ^irW<ffl!:*rt-6*3SI 
§IEE W Jt^»4^/E t « S n 5 . £ Wfrt Sfcfti: 
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[0 0 6 0] Z<Di/Xy L J±(Ol&<D/<}) en — *y B y[^] / \ 

3 SiCiLoXi/XT&lZWQ Aft 6*1,5, " 
[0 0 6 1 ] #j±te; mkLtzffim&frtifcftTZ&M 

«Sftfc:gffifC^ 

ttCu (hfac) TMVSi»I#tLtEi*h5c 

ffi^WLTO. 5^5%0«Il:*?tJ:}K 1 7^ys 
2ftt«Cu (hfac) TMVSt^JWc, 

5= Cu (hfac) TMVSfc*«*fc»(in-r5-i: 
[0 0 6 2] m-fbt/cC u (hfac) TM V S N ^ffi 

5 4fc:£A3ft5e fflffiBfrA^fti^ 

5 4rt^>t7-^y K5 6 tJ:oT|[tStL5 c s 
Its ft^5 4rtfcf±, ^ec/Nf-^vy^ 5 8ri$I£{f£ 
ftT*5 9, i^^-ty^ 5 8 ±£ x *JSrgtt»53fta5 

6 2£#^5 I C 6 0tfSRttkftTl^5c yt7^iy 

4Tig£ft5c ft^<5 4li!>t- A-6 6£ffx.5 c 
[006 3] 7^>52 ^ L 

rttt, ft{t«4 OtftfcCu (hfac) TMVSltl 
»<OM%£E (3? 1 C0ff/J) (T)ffiLT5 0- 1 0 0 %G9f5 

[0 0 6 4] Hl©^p-ia«:«fc5S¥iBil^SiW 
LtBT*>9, SRSftfc I Cagffi±MCVD(^J; 9£S 
Sr&#£*5#ft<Pl6*:*-t*o 114 CSt7n- El 

<a#P"?S5 0 

[0 0 6 5] OtCfc^T, **SJt»5*ffi 

6 2*r 1 ce 0<^Ji*?SJxfcii«fcBi:»t5 o IC60 

\$, ^^—^Xmttltcm^^ >'< 5 4ft&<D 

ft j fkU-C^t-rsfc*<^fMb»4.0*5J:V5 0, 
fcpm/^-lry-jr 5 BJifcfljttftt&ftfc I C6 0\C# 
*&?iAt~ 5/tfeco 7—^5/ K5 6 Srfc^tfc 
[0 0 6 6 ] ^x^/^82^jo^T, y^V38ili:o 



IBi(oaS*5j:^ioa*Sr^r-f5}R*tCu (h 
f ac) TMVS*I#3 0t MBftiMbS 4 0 fcjfc 

[0 0 6 7] 77«^8 4}C&V>T, ^7^78 2|£± 
oTi!fJEft^fc;g4 0rtK«JxiiA/«»tt«rB#3 0 

[0068] *<ryyf% 6{C*5^T, 7>f^4 2[:j;5 
^FSi4;tf * 2 -60SE*-"Cjflc Li4#, 7 -f ■ 

^4 3rteo*ftLfcWB*^»AU JWKtelttBflffi^ 

5 2 * 2 coffin tt, 5>T 2^(D^^y^<l£izMM^ 

[0 0 6 9] 775/^8 8fc*5V^, 7^>4 4ia 
5 > & 3 ©**-CKttO*»Sr*^ftfl2» 5 0 (cfit LiA 

[0 0 7 0] ^T5/^9 0}CjoV>T, ^^8 8^^ 

^*S(tS 5 0 rtfc#frt- %A<*m 3 ©a*"C*fls 

ZW, 3 <Df£j}X s f-*>'< 5 4 f-lfeji&l^ 
[0 0 7 1 ] x*ry-?B 8feJ:l^9 0MOT-H3J4, 7k 

5s ^^ r 7 w- ^^T"A(a bubbler system) N [/acf 
^!iy^W^(a vapor pulling system), ioJcWg 
ft^n- ftJfUftfk^^ X-Ma liquid flow control" vap 
orizer system) tt, =3b£#U T*fil*U©, ^CDigigtfjr/h* 

[0 0 7 2] *-ry:/9 2Cjo^T, »30BE^^^ 
ir v^ffi«>«[ LtO.3-3 %om 1 45 J: 5 IOB«rt- 
5 S 

[0 0 7 3 ] ^fy^9 4t*5t% ftJ£g#J&5*ffi 
6 2#Rttfe*ifc^t/* 5 8 5 B 

[0 0 7 4] ^7^^9 6 1.:^^, ^^y^Vx-zu 
[0 0 7 5] y^y?9 Sfdio^T, ^7$/7 8 2i*b 

-*L*-e^)xs*:iHH*L3fe3iS6., X7^78 2^e>r*i 

[ 0 0 7 6 ] ^7^/lOOIt ^tt-CfcSftSrgtt 

[0 0 7 7] 7-r>- 3 8Ka3tf5*l©j(t*f4, SELT 
0. 8-20 s c cmC0fflll{Cfo5 o il^H/j, 
t>h^itLtzmmo)J±~Jj\ts tKLT 250-1600 

[0 0 7 8 ] ^2<7)gftft N -r4^t>^t:LfcBftiKfticig 
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£$ft4*Stt#*<0ifi*W\ 1LT5 0-2 0 0 0 s 
ccm©(6il:fc5e £2<DJE/u ttttottitLltm 

Efl^*«tt#*i^ffi*^tHi* 1U 5 0 0-2 

0 0 0mTC0®!liI&a o »2©aE*ttimttkl^^y 
/<BEiRi:tf*)5o *tiKJ:9, ^-r^BEtt, «bT 
5 0 0-2 0 0 0mT(7)®Il:.fe5c 

[0 0 7 9] m3<7>M&, t4t>t)7'f>4 4rt(0»tt 
^tK^^S^, lltl-lOscc mCO^HlCfe 
5„ % 3 (DBA* +ttt>*>*M%<omftl** «U2. 
5-6 0mT<7;®iSiC£>£ o 

[0 0 8 0] Il^S, -fftfofeftttlHWff 3 0 ©a 

GttE(ftMMfc*ix5aS) , S?3<&a# OtoMMbS 

tOfijS) W\ HbT4 0-8 onC^ttHfcfcSo SM<7) 

2<DM&\*s «LT1 6 0-2 5 0 r C<7)®|ffl^fo 

[0 0 8 1 ] ->t^-^^K5 6i:, ft^^5 8ii: 
Rftfetlfc I C|g®6 2 k<Dmffl6 4H\ «LT1 0- 
2 OmmGO^IiiC&Sc 

[0 0 8 2] H5*$J:t/ia6tt, ASrgtfl&SSE*, 
Cu (h f a c) TMVSjSit/TK^^fe^SaaBtrBK 

[0 0 8 3] 05 tt, ASrSttBlS*® 1 1 0 
ft8llHiei i 2^i" c ffl£5tt*33lrS} l l OttAftJE 
*jg^(ci»$n5 c .W^rS^fe^#^^i i 4T* 

Cu (hfac) TMVSttl«SJx5 e *f?5U±te, 

[0 0 8 4] H6f±, A4rS^ft6*ffil l OJnOOA® 

1 i 6 ^7j<ir tl mm H6tt, AlfflEtta-d'ttJ 114* 

A*8:ttBx5*Ei i 0±<7>fflJii i 6^^ s 
TfffiMi l 6©»*ttH, ±^bJt&£>7k:$>E>Cu (h 
f a c) TMVS^©SS4DtJ:o-C|Bj±-i-5« 
[0 0 8 5] I C03B«*tifc*EK«*:?K#i" 
II. Cu (h f a c) TMVS&Jfll/^ r ittii&Tfc 
5= 4KbT, ttftjfeCu (hfac) TMVSS:/B^T 

(hfac) TMVSttgJt-CttftV^ «^Cu (h 
f a c) TMVStt, !WE#i5}»a£«jK*ftL^»5* 

(hfac) TMVS^TSf £*tfcAGQ^$ 

[0 0 8 6] AflftE#(7>fc5«Ht4:Bfc#1-5fc«)^, C 
u (hfac) TMVSK«aiP**J0x5r ttt % #rb 



ifCi-ci44v\ 7l< s Tk^m, fcKiiHh f ad* 
{k*<oaS*PlfSx.t, ffU^ Cu (h f 

[0 0 8 7 ] "Chemical vapor deposition of copper f 
rom Cu + * precursors i'n the presence of water vapo. 
r" tmZtlftffiXlZ&^X, Gelatosbf£2 8 4 31 
T\ lTorr (T) * X t ^ ? JtiRtt** l^M&ftffi 

rjggi*ti\ ftl^;k**flE (Pwater:0. 4 To r 
tt) <0#«£3:ttS 2. 370. 1 jiQcmKH? 

bV^J irBB^bTl/>5 0 "Chemical Additives For Impr 
oved Copper CVD Processing Using (HFAC) CU(TMVS) m 
tJSStLfcB&Xtfe^T, Hochbergbtt8 Cu 

(hfac) tmv sic^LXlt^m^^-^^^- 
^fO^mn.^m^^^t^m^LX^^o :©xsit(Of 

#*J2 ji Qcm(7^fet^ffl^|g**^bT^5 
#\ s/ h^bTv^VV Jainfefcifc, "C 

hemical Vapor Deposition of Copper from (hfac) CuL(L 
=VMTS and 2-Butyne) in the Presence of Water, Meth 
anol and Dimethyl Ether "MiS^T, wM^MM^M 
LTItKKlBV^ftCO^*, 43J:r/2MQcmEJL±^» 

[0 0 8 8] r©J;5*tt*^)WJEfcJ;9, 
4rtate*^J:9*7f<^^a*ffittb-CV^5 2 

ttttx fitJlfti^f bT * b < <£V Jfl v ^ £ 

^*lttRffTJb5, 1-7/i QcmCifiv>»tt:s|aSr*ai 

[0 0 8 9] *«H0ffi0£tt7E$ftJ: bt, A^*f*^ 
«i-5fc»K, »tft<z>*»*iK*«)4)tlB^Cu (h f a 
c ) TMvsjcsarasixSo <ttf>»£-et>, ntt&fijft 

zmmmmxz 5 1 ^ 5 *J/S*r#5 - 1 

5 3 $ biCft^^^ffit bT, *#f*H h f a c 2 H 
20iV^5^S#JRffi"tfCu (hfac) TMVSHSJP 

[0 0 9 0] 

(d.fcoT, CuO*«*«>^±*$J:t«S*bfcCu||||C0 
ff-Cfci, 1.7m Ocm(cfi^ffigt*S:fi?ofcAIR«:ll 

[BiBeofflW«nn] 

[01] 1 c©a«*h3t*iH±K:, CVDi«r»*t 
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[02] (a) a, i c«B±te«3tufc«i«>fiK:*i 
**E«^»BEfc<DWI^>BB««r*1-H-e*>5 0 (b) ft, 

[04] H107B— H*rJ:5ff*llcttW-r5B|-C* 
[05] #3£r£itlt3^ffi£, Cu (h f a c) TMV 

s tsx m<m%fr b tezmmmftm'&mm-tz tit*. 

[16] H£rS:i+&5:?lS£, C u (h f a c) TMV 
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